Fibroblast growth factor receptor 1 regulates the differentiation and activation of osteoclasts through Erk1/2 pathway.
To elucidate the direct role and mechanism of FGFR1 signaling in the differentiation and activation of osteoclasts, we conditionally inactivated FGFR1 in bone marrow monocytes and mature osteoclasts of mice. Mice deficient in FGFR1 (Fgfr1(-/-)) exhibited misregulated bone remodeling with reduced osteoclast number and impaired osteoclast function. In vitro assay demonstrated that the number of tartrate-resistant acid phosphatase (TRAP) positive osteoclasts derived from bone marrow monocytes of Fgfr1(-/-) mice was significantly diminished. The bone resorption activity of mature osteoclasts derived from Fgfr1(-/-) mice was also suppressed. Further analysis showed that the osteoclasts with FGFR1 deficiency exhibited downregulated expression of genes related to osteoclastic activity including TRAP and MMP-9. The phosphorylation of Erk1/2 mitogen-activated protein (MAP) kinase was also decreased. Our results suggest that FGFR1 is indispensable for complete differentiation and activation of osteoclasts in mice.